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(57)Abstract: 

PURPOSE: To isolate and establish human senescence-related protein H-SMP 30 and further establish its binding 
protein and to provide an immunological measurement method for which it is utilized, a DNA coding H-SMP 30 and a 
method for detection of the DNA. 

CONSTITUTION: This polypeptide has a specific amino acid sequence. The reagent for measuring human senescence 
marker protein SMP 30 contains a cloned DNA containing the DNA region coding this polypeptide, an antibody against 
this polypeptide or its part as an antigen or a fragment affinitive to the antigen. A probe for detecting a gene coding 
human senescence-related marker protein SMP 30, containing a single-stranded nucleic acid fragment containing a part 
of a base sequence represented by another sequence or its complementray base sequence. 
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(54) Bg9l4>£;ftQ •r*M$Ui:/? : P&tffc h^ft^-^-^>/^SMP304lfl^«^ 



(57) [Sft] 

[gift] b hOMM^>A^H-SMP3 0(Df 

c > -sfta^wiw^siaft-r £ c <t h - s m p 

30^3- KT&DNASC/KDNA^Hi-rS.yfc^)© 

NA««*dt?* ^ u — >fbD N A, ffsfc^l iE*8<D# 

te£>\±y 7^> h£^tf, t^jt7-^7-^>;^ 
S M P 3 0 M£fflKII2tVK^J»®E?HI-9 1 ti 



is^w-r k. 

•SDNA&8i*#iJ. *o->-fbDNA„ 
[fS^JS 3 ] HflffiD N Atttttt* ie?>j*©ie^j#^ 1 
-C^3ftS9 4#g*>6 9 9 OSafinSns^SK^J 

zm? i, tmm 2 laiso dna, 

41S»XB*0!SIWi^tt7 5 y» h 4 10 
#tf. t KMbv-*-* >/-c*SMP3 0M8J1K 

[000 1] 
[000 2] 

oii^i ta^T * c <t t>v> 1 Ate <fc 0 m 6 a> 

CC^tlfc (Biochimica Biophysica Acta 1116:297-305 

(1992) ) o b fosmp 3 occoc>r«5itz:^nrfe 

[000 3] 

[*IB*«JB«feOJ:5<fc-rSgBH] H-SMP30«, Jff 
-SMP3 0*8B5ETSC£«:J:0, BWISBMF©*^ 

Sfc. H-SMP3 0»^k-r-5«i'^CDT*ffi^T 

[000 4] *^©§Kttb hcD^{tBfla^>^'^H 
-SMP3 OOJ&HHBlL HK^©*££#>'^<Dfil 

0£n- K"r*DNASy r RDNA«:lftfflr&/c«?)CD* 

S*»«-r-sc<br*&. 50 
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[0 00 5] 

h-smp3 oco#««cjaaflL. cn^3-F 

T*DNA(D*a->{bCCfiJBfcU *>o»DNA<Diaa 

gs?ij<D&^&o^ftKSrK h-smp3o<dt^$ 

»*©H - SM P 3 0 ©»4*«Bt S(clr>/c. 3 6 
Ccc*i6©tS#*«*^b^4 C ice J: OftjRWffiffi* 
HLfiU JHL»*©H-SMP3 0*»J3E-r*Cit*B«> 

[0006] -ra*>%, em«w>ewhh»2 

F-r*DNA««*fttf, ^P->^DNA4ffl«1* 

>h£#ti\ t^Mv-^^>v^SMP3 0iS 
^ 1 «c*sn*^EWO— «X»*tii«liWft*» 
*>^SMP 3 0 3- F«e^«kfflffl^a-^*SMt 

[0007] eir. *»?a*»inccttwr 4. 

[0 00 8] *»9B©#y^^ FT**H-SMP3 
0 t* b h ©HWfc^ <#SU©DN A<D7 $ y 

[0 00 9 ] *<0*«***ffitttB8«T©il»)r* 

[0010] b HfflS^xt'/XL/, SW5o 
C <D±m * 5 0 -7 0 %SS$r«#T 0 * * *tt* S 

s*»ai*»s«au*iwa, pi=4. 9£>#iij£iH] 

- S MP 3 0 mSI^OI$ffl«TISH)fe 

[0 0 1 1 ] M«:*MCC»£;frffi£OTe©H- SMP 
3 OCDc DNA<D^U-^>^^rtfC\ 7*7X> F^^ 
£ - Ocffl* &#Jg*tt: <£ 0 *fiK H-.SMP30«# 

[0012] *<D?a~~>tfte'X<D£5lcff5Ctifi 
r£6 0 Bfft«*J:ORNAS:fflHiL. t'J^dTO 
a-X*7^AlCj:DP o 1 y (A) * RNAif^ C 
(DP o ly (A)* RNAi:0 DNA^SEl, PCR 
ffiCCAOflWK"*. cn«r»JIEB*AZapII r^U/c 
cDNA7^^7'J-«il) e BCT4'J*-tfr«i 
I, EcoRI-Not I T #7*&—tiCV tf— b'f&o iSSJCDT 

[0013] »«1H-SMP3 0(DcDNA77^> 



h*f#*fc«>, Wttcm&btcH-SMP3 0<D-$KDT 

& e DNA*9ffl** htci9PCRffiT*9*IU l#6ti 
fcDNAtt«aad»rfflHU@iR-r*. £<D[g]iKDNA 
^ FOSma I SMSK:^ Fn, CCDJ: 

^ccorff e»nwp^ h^DNAi^j^figsso, * 

ZcAZapII O^-^tCO^D-yw^ r-> y 

n 0 c^arpittcbfiiis^n/c, e con 

XLi-BLUETWI-rS. cnccJ:«9H-SMP3 0^n- 10 
K-r*DNA«ft«f^^5 F*»*. cn^rSiSO 

[0014] ±jE<D<fc5K:, ±BB*»9!©# 
*S^tt^"7^>h (Fab77^>hROT (a 

b' ) 2 7^>?s>bm) ^h-smp3 om&m 

CCttfiWaacf C5|a««r«IB^6l»*L^ a 
v h ^ ^ - (tcj: t) ««-r & C £ (CJ: o f#£ C <fc#r 

r^*F^«©SW£IU*j (AS 
(ttK 1 9 8 5^) #JH) o Sfce«^«*HKcJ:«j 30 

iS^-r^ci^r^a ( r^{b^ni»M 2 * > ^ * 

SIT J (XJHfcWIA, 1 9 8 7?) «HR) . 
C0015] jfcfflSck It ttKfl^* * , «it«, 

*r ff a *> ti a <D#mwr & 0 k** 1 » r & c 

fig, 1 9 8 8) #JB) ) . -J»W«CW*«tt*Jl/jK^-f 

JliltpH5. 0-10. OrgBiftKO. 5-5. 
0mg/mir»^ffJ40. 0 1-5. Omg/rnl^ 
1^ASS^6 3 1 ^4BSHJfftK:-fe 7 ▼ ^ *' 

f#^Cim5. 50 
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[0016] !S*<3!>tHfi*ffi£ Lttt. mFia^fficcJ: 9 
«»3ftfc^Il*0M.tt, ^t>-*\ ULj^ *r;l<* 
? h . -=-7h'J^ £<DffijMMSjCC<*S lkg$)/c00. 
3 - 2 m z * 1 HRIalW't'ftT* 7*W*?K AM®? 
fc£CCT2^0 h<t<fcfc*taE*fU »6ftJdlL»fcfc& 

#««Rl£^-tS««l:»R I Att. -JSf*E L I S A4S 
[0017]*^ *>^n-^jHS#*B(»-rs*tt 
tt 1 9 8 5#i) fl HHWCC«, H-SMP30X« 

uresis ^yxtm^&zwzmmi&tp-c*: 

[0018] COJ:^(corf#6n/c!S<*X«-e<D!nM 

is^tt^ ^ ^ > b *<&m Lxmffiptcrf&rz h - s 
£9 c<dh-smp3 ooi?ttg|5ffi^^fe-rac<b^r 

[0019] HJIBU/c|SttX«-e<Dia/att^tt7 
IS. «j6*«W*IS^lyt:H-SMP3 0ail3eBB5j||£ 

-SMP3 0»J5£fflKSI<!:Lr«l^C£*sr*a. C 

n 6<oi^n©^ffi*s ffl ir^H-sMP3o (D^s 
**»ff«c9C£*«T?*4. *»wt?we3n*H-s 
MP30tt^t30kd"C*D, 

u>hr-x«:*jWHrf»6nfcffi#*o. 001-0. 

[0 02 0 ] *»M©KSI*fflC»i«W*39aB3effi^ 

mmzit^mttcm&z&tcBmmmin&tbi- smp 



(4) 

5 

»<DI«<DSJ£iaK« 4 °C- 4 0 'Cr 0 > » £ U < tt 2 

5-3 8 -ct^*, 9t#& % mtmte<£utc&m<DW* 
■«»*ffl*igttaBjer6c o«»<oh - sm 
P3 0*Sltsci*ir#s. 2^ffi{c*$i»rfflc»s 

bo«ffic^c&as9<rt>«c^. abts, io 

y^^P[3 ( 3,l f l 3 ' 7 ]r^>)-4-^ h+^>-4-(3"- 
^A&(AMPPD) . p-~ FP7x^X7^ 

y ^;1^>^D (3-D- h-X, 

3-(2*-X t , D7^V>^>)^(3-/3-D-*7^ Ft7 
y>>;b) 7x^M,2-^t^> (AMGPD) 

fe. «*©#J3Ew:cfcOtf&9Ccfc*«r* 

£o ^ffi(C^C^4taft<Dffl^«afflCCtSH--SMP 
3 0taffc£*S^i*tf\ «»!S»cc# y ^P-^;UCittfc 
L< it*:; 9 a - ^ ;Hfi#*«6flB-r -So 
[0 0 2 1] j»«*«»J5effiO»^«:«, ±8BB*«B» 

&3g.&tm&<om&£±<mc-c#>Zo hhw«cwi/4 30 

/c@*B©*§£\ 0. 1-1 mg(Dtn<*?g?£ (pH3. 5 
SCimi. 0. lMKBWc*thy)A 

sfeccjfi^ytstftHjeHfflcc-y-v^ii/^fliA. 4°c-4 o 

'C#* l<«2 0-3 8'Cri-18 B*lfflSl£S & 

$u<«2 o-3 8°cn 8»§pa®s$-a-, so 
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[0 02 2] *«M©H-SMP3 0afBefflKJII 

**C*4 ( r»«ft3K*Be?*J <E*»R, 19 8 7 

[0 02 3] *fc, *»9!C[>H«-SMP3 0*J£fflKJi 

tnH-SMP3 OKft^i^AI^ <«*.« 
7f^x, &c*S^£tf, tftoRIt 

* ( rftjR^^MHAnj <^tt»R-fe>#~, 198 1 

¥) #R8) o *©sj»jaaa-ri-5«fiBttBT4ct 
cc <fc o tf c g /dfiL»^>fi^(o«ai« *^ * - > r ^ ^ 

if — t>s»-c«5E-r 4 C t ifiX # 4 o 
[0024] JE«c. ftaat»ttffl©BOlr*or*>J: 

[0 02 5] ±E^««CC«Sn4«k»i Uttt, t 
[0026] e>CC, ge^J«CDgB^J## 1 ictjk 

U^^F»«1#6ClB5ESn&t>3&5a»l 0-3 oss, 
1$CC 1 5-2 5tm&ft£ Ll^cn^OIl^OT^ 

[0 02 7] 

[0 02 8] Hj^ffll 

tHffI100g*1000ml©10mM Tris 
-HCl/lmMDTT, 1 mM7x^WX;l/7 

* ji;l/7;baf.v -f F, 2mM ATP, 2mMNaFj§ 
$(pH = 8. 0)m^xt^XL 4 6 
(35000xq) L//C 0 C(D±m^b 0 - 7 0%^V^L 



7 

5>^?ZttMZ-&tc 0 2 0#PiSiI'l>(35000xq) UXtk. 

»u/c*>^'**[pijku ctxzm&ommm 1 o o m 

P-^«tt«E9«Mi«ai»ttU, Pi =4. 9 (4. 
5-5. 5) <Dftm*®WLMViLtc 0 S6fc»tSU 
t7 7 f^XG-75 (Tr i s-HC 1, lrrW D 
TL 100 mM NaCl, pH=8. OrWi 
iait^lS 0 kDa(Da^H-SMP 3 0£ 1 . 
0mgf#/c o ftfc. C©<fe9«CLr»«Sti*:W«*s. 
H-SMP30r*5Ci»JS77hSMP-30')1/' 10 

S3 0 kd©^> F«Cfc9fllBL/c. 
[002 9 ] mmm2 H-SMP30<DcDNA<£>^ 

p-x>y 

H-SMP3O©cDNA0^o-->^trl\ 7? 

3 o &ntc 0 c n»^coj: 5 cctfo/co 

[0 03 0] JFH&SiStp^O RNA^fSHil, ^Ur/dT 
t;l/D-^^7A <? ;7^7j/7tt) Cc^tp Po 1 y 

(A) f R N A <t 1/ /c 0 CCDPo 1 y (A) * RNAd: 20 
ODNA^O, PCRffiec«fc9*HIb/c. PCRS 
ItCm^tc?? ©PJtt. 5 ' -GGCA0GCCCCI I I II I I M 

TTT^3'S:a ^ 5 , -AAGGAATTCCCCCCCCCCCCC-3 , X$>-?tc 0 C 

tiifflmmm a zapn r «j»f u/ccdna^^^u- 

M(CT4W-««iU EcoRI-NotIT^-7* 
(Invitroqene tt) (C'jy-hl/c, jg£(J<D7 
^-*yjbiKft"C|»SU, AZapII (Strateqe 

[00 3 1 ] :XCCH-SMP3 0OcDNA^7^> 
h£f#£/c£>, #ECCi}igtO/cH- SMP3 0CD— 35(7) T 30 

/c 0 ^fiSL//c^7-< V— OfQRItS, 5 ' -/AGGCTATGTTOCCAC 
CATTGGVA-3' & £>' 5 ' -TTCCrCAXCATGGTACCAGCAAA-3 ' X 
o/c„ Cti60^7^*7-«;ffl^ jfeOCft«L/ccDN 

«fcDPCRffir*«IU }#6n/cDNA(il^iri 
»l/BiRl//c 0 COEMKDNA*:^** FOSma I 

[0 03 2 ] C®£5CCLTf#6ft/c:/a#2 hCDDN 
AK5iJSrWs8U X^y-r.>^a-^iUt«ffl 40 
-r^^ 32 Pr^lSSL,/c 0 S*CCfN«0*:AZapII 

'Jt77*-^77-^ (1x10 s ) £:CCD:7*cz 
-m^'J-^>m. C©77-^?: Hybond-NT 

xv^y a -ittxmy jfr&ttcf&ytziikxft ^/c 0 cn 

T»tt<tSgffiS*lfc % 7 7X> F* E COli XL1-BLUET' 
JfyL/Co CtiecJ:0H-SMP3O«:3- F-T-6DN 



#§^¥7 - 9 7 3 9 9 

8 

[0033] mm3 

tab FSMP3 0»a->*^Ja»OBHl 

^fe^ll T^SUcH-SMP3 0 1 mg^ 1 m 1 

(DPBS^lm lCD^n-/> h^rJ?a^> b±m& 

«^»*Bi«tcaaHoA:. J€^4iira^cnsf0jso^ 
mote. *«©a«<DiHMacc^jaijfiio. ctidir»*s 

/c. CQtfilfititSrS 0 -7 0%Se^"Cia*f b*>;^£ 
ttM$*ttc 0 2 0^>P^^(loO0Oxq) bXitWthtc^> 
'*£?«I§|JKU C*x£iiu2i<DPBS, pH7. om^ 
^$#[^«^?31pI®WL/c 0 c©M, *-^-u-* 

12t(PBS. pH = 7. 0) -CfjmMLXfrf-M 

1 6 0 k D aCD I gG77^>3 >£?#/£<> 

[0034] g^ffj4 

-<-y>^-tt) 5mg*5 0mMg«*«th'; 
■*A#«« ( P H8. 0) lml(C»l t GMBS5 

mgti&^?w^7 3 f?§«i oo/ii 
Ltc a mR2*smam* ^&mmM3x<mutcijit 

hSMP3 0RSW$ift©F (ab' ), *0. 1 
M©2^W7"hxW 5 >"C»7cUR*l/fcF a b 
2mg^ft]L3^^Cg(ll//c 0 CCOJ®&«^^ 
^PBSt¥fftb/c-fe7 7^ , ;;l/AcA3 4^7Aic 
* + -S*U SWl/PODitfiftO^^ftlmfirSW 

[0035] mmms 

EL I -SAfflCcfciH -SMP 3 0O9J3E 
SJfe0!l3rf#6n/c!nt FSMP3 0 I gGtnftOPB 
S?g*& ( 1 0/ig/m 1 ) £9 B^Ov^^D^U- h 
(*>*ttS£) ICbOu l/^x;U-To#&U 4'Cr 

Htt»0fcSt 5%BSA*^tfPBS8«200/i 1 

#K4t0. 0 5%Tween 2 O^r^OPB Srtf/cCo 
/Co C©7*l/- h£3l§I8fc^U 1&{*&£l>teX£># 

- fish. 5 o u i ^Jo^Mr i mwmz/outc 3 

HiftifU H^W4"Cf^L/ctat hSMP3 0^+* 
tM*±POD£<m&®2 5 m 1 (5 0 0 0fg#JER)^r 
UnASSl«FlfflSl£3li-/c Q 3 @<D8fci*oc>fg, 0. 1% 
CDABTSi 1 mMCDH, O t ^r^ill 10 0^1 
**^x;l/«c»ffiU, 1^3 0#&j£3#/cf£> ^ -Y 
^--r -^ ^7;^Ua-^'-»T4 1 5 nmCCfcCv -■■ 

5®*S^r«'J5E0/c o in i cc-eosafta*^. 

[0 0 3 6 ] HifeFfl6 



(6) 



7-9739 



mawBSisjccc £ & h-smp3o omm 

mc*>~>ffitm. (0. 02 5mg/mlPBS) 2 
0mim3 7*C. 6 OflflnfflOfc. PBSr3[5]ft 
C(04m lSjRCcStH-SMPSO^^lS* (2 
mg/mlPBS) 1 Om 1 7°C, 3B$H»DS 

Ofc. PBS-C3 0i5till l% + =filL»£dtfPBSCC 

SI 
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*S&£9 67^*^ HC2" fS#iK"CiaSWI 

2v&bfttcm&*m&it9±±i>icm*. (2 5^ 1 > , 

Ci(*«f¥JllL« (1%) 2 5 u 1 «rS-5x;l/Cc»ttIL//c. 
[0 0 3 7 ] 

[«i 3 







x2 x4 x8 xl6 x32 x64 




+ + + + ± - 



[0 0 3 9 ] 
: 1 

1356 



[0038] 

[§m<D%}Mk] *»W«:<fc*) % H-SMP3 OiPttjabT 

tC. *«?8ecj:0. H-SMP3 0(C»T£Ifitt#ffl«e> i^JCOfiS 

£T<5H-SMP3 O^fflSO^it^Ci^^ htfP^-: SMtit 

<fc5CC&ofc. IfWS^WPS*©'** mittOmm : cDNAtomRNA 

ACAAACACCA AGGAGTGGAG CTCAGAGTGT CACTTTTTTG I I I IU 111 I GAAAGATCAT 
TCGAGAAACA CGTCACTGAT CTCCCCTGCG ACC ATG TCT TCC ATT AAG ATT GAG 

Met Ser Ser lie Lys lie Glu 
1 5 
TGT GTT TTG CCA GAG AAC TGC CGG TGT CGT GAG TCT CCA GTA TGG GAG 
Cys Val Leu Pro Glu Asn Cys Arq Cys Gly Glu Ser Pro Val Trp Glu 

10 15 20 

GAA GTG TCC AAC TCT CTG CTC TTT GTA GAC ATT CCT GCA AAA AAG CTT 
Glu Val Ser Asn Ser Leu Leu Phe Val Asp He Pro Ala Lys Lys Val 

25 30 35 

TGC CGG TGG GAT TCA TTC ACC AAG CAA GTA CAG CGA GTG ACC ATG CAT 
Cys Arq Trp Asp Ser Phe Thr Lys Gin Val Gin Arq Val Thr Met Asp 
40 45 50 55 

GCC CCA CTC AGC TCC GTG GCT CTT CGC CAG TCG GGA GGC TAT CTT GCC 
Ala Pro Val Ser Ser Val Ala Leu Arq Gin Ser Gly Gly Tyr Val Ala 

60 65 70 

ACC ATT GGA ACA AAG TTC TGT GCT TTG AAC TGG AAA GAA CAA TCA GCA 
Thr lie Gly Thr Lys Phe Cys Ala Leu Asn Trp Lys Glu Gin Ser Ala 

75 80 85 

GTT CTC TTG GCC ACG GTG GAT AAC GAC AAG AAA AAC AAT CGC TTC AAT 
Val Val Leu Ala Thr Val /&p Asn Asp Lys Lys Asn Asn Arq Phe Asn 

90 95 100 

GAT GGG AAG GTG GAT CCC GCC GGG AGG TAC TTT GCT GGC ACC ATG CCT 



60 
114 



162 



210 



258 



306 



354 



402 



450 
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U. 12 
Asp Gly Lys Val Asp Pro Ala Gly Arq Tyr Phe Ala Gly Thr Met Ala 

105 110 115 

GAG GM ACA GCT CCA GCA GTT CTT GAG CGG CAC CAG GGG GCC CTG TAC 498 
Glu Glu Thr Ala Pro Ala Val Leu Glu Arq His Gin Gly Ala Leu Tyr 
120 125 130 135 

TCC CTC TTT CCT GAT CAC CAC GTG AAA AAG TAC TTT GAC CAG GTG GAC 546 
Ser Leu Phe Pro Asp Kis His Val Lys Lys Tyr Phe Asp Gin Val Asp 

140 145 150 

ATT TCC AAT GGT TTG CAT TGG TCG CTA GAC CAC AAA ATC TTC TAT TAC 594 
lie Ser Asn Gly Leu Asp Trp Ser Leu Asp His Lys lie Phe Tyr Tyr 

155 160 165 

ATT GAC AGC CTG TCC TAC TCC GTG GAT GCC TTT GAC TAT GAC CTG CAG 642 
He Asp Ser Leu Ser Tyr Ser Val Asp Ala Phe Asp Tyr Asp Leu Gin 

170 175 180 

ACA GCA CAG ATC TCC AAC CGC AGA ACT GTT TAC AAG CTA GAA AAG GAA 690 
Thr Gly Gin He Ser Asn Arq Arq Ser Val Tyr Lys Leu Glu Lys Glu 

185 190 195 

GAA CAA ATC CCA GAT GGA ATG TGT ATT GAT OCT GAG GGG AAG CTC TGG 738 
Glu Gin- lie Pro Asp Gly Met Cys He Asp Ala Glu Gly Lys Leu Trp 
200 205 210 215 

GTG GCC TGT TAC MT GGA GGA AGA CTG ATT CCT TTA GAT CCT GTG ACA 786 
Val Ala Cys Tyr Asn Gly Gly Arq Val He Arq Leu Asp Pro Val Thr 

220 225 230 

GGG AAA AGA CTT CAA ACT GTG AAG TTG CCT GTT GAT AAA ACA ACT TCA 834 
Gly Lys Arq Leu Gin Thr Val Lys Leu Pro Val Asp Lys Thr Thr Ser 

235 240 245 

TGC TGC TTT GGA GGG AAG AAT TAC TCT GAA ATG TAT GTG ACC TGC GCC 882 
Cys Cys Phe Gly Gly Lys Asn Tyr Ser Glu Met Tyr Val Thr Cys Ala 

250 255 260 

CGG GAT GGG ATG GAC CCC GAG GGT CTT TTG AGG CAA CCT GAA GCT GGT 930 
Arq Asp Gly Met Asp Pro Glu Gly Leu Leu Arq Gin Pro Glu Ala Gly 

265 270 275 

GGA ATT TTC AAG ATA ACT GGT CTG GGG GTC AAA GGA ATT GCT CCC TAC 978 
Gly He Phe Lys He Thr Gly Leu Gly Val Lys Gly He Ala Pro Tyr 
280 285 290 295 

TCC TAT GCG GGA TGAGGACAGG TCI ICI I ICC TGCCAGAGGG AGCTCTGAAG 1030 
Ser Tyr Ala Gly 



ACAACTAGAG AATTCTGGGC CTGAAATTTC AATCTAGTTA GAAAGAAAAA TGAGGCAATG 1090 
ATTTTATTAA CAGCGTTAAG TTTTAATTTA CAACTTTTAA AAGGCAGAGC Al I I I IAACA 1150 
AGGGGTGACA GGTGGTTTTG ATAACACACT TATAAGGCTT TCTGTAAAAG GTACT AT AGA 1210 
AGGGCGAAGA ATCGTTCAAC TGTCAATCAG CCTCTTGATT CTTTGTAAAT TGCCAGGGTG 1270 
GGTGGGTACA TATCTCTTCT TGATTCTGCA TTTCATACTT AACTATATTA AAGCTTCAAG 1330 
GAACAATAAA TAGTAACCTG GTAATG 1356 
[0 04 0 ] : 2 * I^UOSS : T ^ sWi 

IB?U<E>fi3 : 2 9 9 * htfOS;- : Kfttt 

Met Ser Ser He Lys lie Glu Cys Val Leu ProHjIu Asn Cys Arq Cys 
15 10 15 

Gly Glu Ser Pro Val Trp Glu Glu Val Ser Asn Ser Leu Leu Phe Val 
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13 



14 



20 



25 



30 



Asp He Pro Ala Lys Lys Val Cys Arq Trp Asp Ser Phe Thr Lys Gin 

35 40 45 

Val Gin Arq Val Thr Met Asp Ala Pro Val Ser Ser Val Ala Leu Arq 

50 55 60 

Gin Ser Gly Gly Tyr Val Ala Thr He Gly Thr Lys Phe Cys Ala Leu 
65 70 75 80 

Asn Trp Lys Glu Gin Ser Ala Val Val Leu Ala Thr Val Asp Asn Asp 

85 90 95 

Lys Lys Asn Asn Arq Phe Asn Asp Gly Lys Val Asp Pro Ala Gly Arq 

100 105 110 

Tyr Phe Ala Gly Thr Met Ala Glu Glu Thr Ala Pro Ala Val Leu Glu 

115 120 125 

Arq His Gin Gly Ala Leu Tyr Ser Leu Phe Pro Asp His His Val Lys 

130 135 140 

Lys Tyr Phe Asp Gin Val Asp He Ser Asn Gly Leu Asp Trp Ser Leu 
145 150 155 160 

Asp His Lys He Phe Tyr Tyr He Asp Ser Leu Ser Tyr Ser Val Asp 

165 170 175 

Ala Phe Asp Tyr Asp Leu Gin Thr Gly Gin He Ser Asn Arq Arq Ser 

180 185 190 

Val Tyr Lys Leu Glu Lys Glu Glu Gin He Pro Asp Gly Met Cys lie 

195 200 205 

Asp Ala Glu Gly Lys Leu Trp Val Ala Cys Tyr Asn Gly Gly Arq Val 

210 215 220 

He Arq Leu Asp Pro Val Thr Gly Lys Arq Leu Gin Thr Val Lys Leu 
225 230 235 240 

Pro Val Asp Lys Thr Thr Ser Cys Cys Phe Gly Gly Lys Asn Tyr Ser 

245 250 255 

Glu Met Tyr Val Thr Cys Ala Arq Asp Gly Met Asp Pro Glu Gly Leu 

260 265 270 

Leu Arq Gin Pro Glu Ala Gly Gly He Phe Lys He Thr Gly Leu Cly 

275 280 285 

Val Lys Gly He Ala Pro Tyr Ser Tyr Ala Gly 
290 295 



[HI ] JnH-SMP3 
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